l Introduction* Let G be the group with p elements where p is a prime number and let k be a field of characteristic p. Then 
Σ r=0
One way to find e.g., ψ 3 (t) is to actually compute the decompositions of S r V 4: and counting the components. Then we get the following series for b 3>r 1, 1, 2, 3, 5, 6, 8, 10, 13, 15, 18, 21, 25, 28 , .
Guessing a difference equation and solving for 6 3 , r and adding up we get ψ z {t). For n = 5 this method is too tedious and ψ δ and ψ 6 in [1] were found by other methods (see Ch. V in [1] ). After the manuscript of [1] was completed I found that ψ n for 2, 3, 4 agreed with the generating function for the number of covariants of a binary form of degree n in Faa de Bruno [4] . Later I learned that Franklin and Sylvester a century ago computed ψ n for n=l f 2, •••, 10 and 12 and that our ψ 5 and ψ 6 up to some misprints agreed with theirs. That this agreement is no coincidence is explained in §2. It turns out that our G-invariants are identical with what Dickson [3] calls a formal modular semi invariant. For p large they agree with the leading terms (which are semi invariants) of covariants in characteristic zero. Thus from [1] we get the following integral formula for the counting function of covariants In § 3 it is proved that 2 GERT ALMKVIST thus solving Problem VI. 3.12 of [1] . The proof uses the integral above and residue calculus. In a private communication R. P. Stanley has given a proof using his "Combinatorial Reciprocity Theorem" [5] .
In §4 we try to compute the ring (S V 4 ) G when p = 5. The twelve generators are found in Dickson [3] and in Williams [8] and the Hubert series φ B (t) of [1] tells us where to look for the relations. There are at least 16 relations ranging from degree 6 up to degree 10. The eight worst ones were found by Jan Bohman. Using an APL-program he had a computor write down the matrix and then solved the system of equations by hand. The results were then checked by the computor.
In [2] the number of non-free components of S r V n+ι was computed. In § 5 similar formulas for the number of free components are found. There are several corollaries that can be formulated in pure combinatorial language with no reference to invariant theory. R. P. Stanley corrected some mistakes in the first draft of this paper. I am most grateful for this. Finally I wish to thank Jan Bohman whose computations have been invaluable to me. NOTATIONS. p is an odd prime A(m, n, r) -the number of partitions of m into at most n parts all of size ^r. pd A S -protective dimension of the A-module S.
2* Invariants, semi invariants and covariants* 2.1. Classical invariants. For the benefit of the reader we first review some of the classical invariant theory. The coefficients are the rational numbers. Let a binary form (
ii) The number of linearly independent covariants F of the n-form f with leading term c 0 of degree r is
A nr , r, n (see Faa de Bruno [4] 
p. 235).
A polynomial c = c(α 0 , , a n )e Z[a 0 , , a n ] is a semi invariant (for /) if it is invariant under the transformation 
is a semi invariant if and only if (1) G is homogeneous and isobarie

This is exactly what Dickson [3] calls a (formal) modular semi invariant for the binary form
Then c 6 (S r V n+1 ) G in the notation of [1] means that c is a modular semi invariant that is homogeneous of degree r. Hence all results in Chapter V in [1] are also results for modular semi invariants of a binary form.
Let us now turn to the case when p is large. We introduce the differential operator It is also proved that ψ n is a rational function.
Proof. If we simply change t to t" 1 in the integral we will get the wrong sign. This depends on the fact that (*) is not valid for 111 > 1. We rather have
Put z = e ίίD and write the integral as Hence for |ί| < 1 we get
Similarly if » is odd we get 43 .
Let now A = k[y l9
, τ/ 12 ] be the polynomial ring in twelve variables and consider the free A-resolution of S.
where π(y ± ) = u lf , π(y 12 ) = u 7 . It follows that M λ is the ideal generated by the relations between the u lf •••, u 7 . Let {y id } be a minimal A-basis for Mi with y iS = d i3 : Then we get the Hubert series
H t (S) = (1 + Σ(~m
Unfortunately the Hubert series does not completely determine the number of relations, first syzigies etc. There can be cancellations in the numerator. The following example (due to R. P. Stanley) shows the difficulties: The ring x, y, z, w]/(xw, yw, zw, xyz) has the Hubert series •Bi o = ^1^6 -^3^5 + ^i^2^δ -Zvl + tcί^l i2 n = u s u 
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We get several corollaries that can be formulated in pure combinatorial language. In all the following formulas 0 < r, n < p. 
